Data Processing Workshop — Villafranca
14t 16" Dec 2009 — Bernhard Schulz

SPIRE Photometer Products
and the
Product Access Layer

Bernhard Schulz
and the SPIRE ICC

Cesa.........cccene MiFIcC QED Wpack Cdine



Data Processing Workshop — Villafranca 9
14t 16" Dec 2009 — Bernhard Schulz
Additional Material

e Script to print Level 0.5 building blocks

o Script to demonstrate reducing disk space usage

— Script reduces scan map and saves Level 1 in Level 1 only pool and saves maps
only as FITS files

 Download from SPIRE_PHOT/SCRIPTS
— SPIRE_PrintLevel05Blocks.py
— SPIRE_ScanMapReductionL1poolVariant.py

* Video showing HIPE archive access

* Video showing importing and exporting HIPE data

— Importing HSA export directory structure into HIPE and looking at a SPIRE scan
map

— Exporting data to an export directory structure

 Download from “SDP_DP_WS Dec2009/VIDEOS/”

— HipelmportExport.mov
— HSAquery03.mov
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General Product Structure

» Products are containers for datasets that can be stored within the HCSS system.
» A product can be exported to other software using a FITS representation.

 Products contain;

Product — Metadata,
— Datasets
Metadata — Processing history

 Types of datasets are:
— Array dataset

Dl _ Composte datase:
(table dataset) _ Spectrumid
— Spectrum2d
e Generic Product Types are:
Dataset?2 — Simplelmage
(image dataset) — SimpleCube
— SpectralSimpleCube
— Context
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©

Contexts

o Contexts are products
that point to other

Context (prod.)

[ Vewdm | products.
Dataget: i
/ ‘\ \\ « Contexts provide
structure to the data.
Context (prod.) Context (prod.) Data Product
| Metadata | | EEOETE | | Metadata |
Datasetl Dﬁtas%tl\ Datasetl
Il \\ y 4 \ \} (table dataset)
Dataset2
/ \ / \ (image dataset)

Data Product

Data Product

Data Product

Data Product

| Metadata | | Metadata | | Metadata | | Metadata |
Datasetl Datasetl Datasetl Datasetl
(table dataset) (table dataset) (table dataset) (table dataset)
Dataset2 Dataset2 Dataset2 Dataset2
(image dataset) (image dataset) (image dataset) (image dataset)
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A SPIRE Observation In HIPE

ol D; B
5 Outline X, [-DO These are all contexts!
narme prod_2 . . .
Clacs ObservationContext || - Level 2 Highest proc., images, PSF fit results
ackage |herschel.ia. obs q
RaLe ~ Level O: Raw unprocessed reformatted data
L= prod_2 ./
(= MNamed Prod Level 0.5: Data converted to engineering units
& (5 |oye|2 —

& (% |ovel0 / ___— Level 1: Calibrated fluxes in timelines
i @ leweld S /-

i g E“Ell | - Browse image product: Simple representation of
i rowwselmagerroduct .

(5 auxiliary g— fmal_ map o _ o

(9 quality €——0 | Auxiliary data: Pointing, orbit data, uplink info, etc...

: g fnaéiggitézzt;h'\ Quality control data: Tells whether things went O.K.

| .
* (2 browseProduct \ Calibration data: Products used for processing

\ Reduction Log: Data reduction history
Browse product: Another browse product
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Calibration Products

"

= Wamed Products
- (%8 ChanM askList
F- (58 FlacCross
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Contexts inside Contexts
(Peeling the Onion...further)

Azsociated P

- (%8 OffsetHist
F- (58 ChanTimeConst
o (58 BermPos

o (58 polpar
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Auxmar Products
Associated Products

IE? Mamed Products

o (%8 SremCalProduct

roducts

ChanTimmeOff - Q SremRawF‘ rociuct
- (%8 OptCross & (% TimeCorr
- (%8 BsmOpsList @ (5 Painting
- (%8 | pfPar @ (% Siam |
o (58 pralList = (® OrbitEphermeris
- (%8 ChaniCain - (% MissingTm
- (58 FlyxCony & (% 0oL

o (%8 TeleCommandHistary
Level 2 Products

Ciated Products

- (58 DerAngoff = Mamed Products

- (59 Flat =

- (S8 ChanNur_ﬂ @ class: herschel.ia dataset.image.Simplelmage

- (2 TempDriftCorr @ urn:productcdemol:herschelia. dataset.image.simplelmage: 3

@ meta {load)
@ product {load)

o (58 Py
o (5 Ly

Only one product of these is not a context

<esa

=mOMESHFINENNSSE S &S

—Arraata: Stringld

Observation Reduction Log

Stringld: data[0:26]

0

on,

15 Dec 2008 17:15:00.390 +0100:

Updated Observation Identifier

on,

15 Dec 2008 17:15:00.461 +0100:

Updated Operational Day Mumber

on,

15 Dec 2008 17:15:50.913 +0100:

Updated Auxiliary Context

on,

15 Dec 2008 17:15:50.913 +0100:

Removed Dataframes Context

on,

15 Dec 2008 17:15:50.913 +0100:

Eemowved Level O Product

on,

15 Dec 2008 17:15:50.913 +0100:

Eemowved Level 0.5 Product

on,

15 Dec 2008 17:15:50.913 +0100:

Femoved Lewvel 1 Product

on,

15 Dec 2008 17:15:50.913 +0100:

Eemowved Level 2 Product

on,

15 Dec 2008 17:16:02.676 +0100:

Updated Calibration Context

on,

15 Dec 2008 17:16:02.676 +0100:

Femoved Lewvel O Product

on,

15 Dec 2008 17:16:02.676 +0100:

Eemowved Level 0.5 Product

on,

15 Dec 2008 17:16:02.676 +0100:

Eemowved Level 1 Product

on,

15 Dec 2008 17:16:02.676 +0100:

Femoved Lewvel 2 Product

on,

15 Dec 2008 17:18:07.549 +0100:

Updated Lewvel O Product

on,

15 Dec 2008 17:18:07.549 +0100:

Eemowved Level 1 Product

on,

15 Dec 2008 17:18:07.549 +0100:

Femoved Lewvel 2 Product

on,

15 Dec 2008 17:22:23. 673 +0100:

Updated Level 0.5 Product

on,

15 Dec 2008 17:22:23. 673 +0100:

Eemowved Level 1 Product

on,

15 Dec 2008 17:22:23.673 +0100:

Femoved Lewvel 2 Product

i,

& Mar 2009 12:32:20.737 -0800:

Updated Level 0.5 Product

ri,

& Mar 2009 12:32:20.738 -0800:

FEemowved Level 1 Product

ri,

6 Mar 2003 12:32:20.738 -0800:

Removed Lewvel 2 Product

ri,

& Mar 2009 12:45:42 231 -0800:

Updated Level 1 Product

i,

& Mar 2009 12:45:42 231 -0800:

FEemoved Level 2 Product

1

i,

6 Mar 2003 12:47:48. 804 -0800:

Updated Level 2 Product -

)
" SF
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Context (prod.)

Pools and Storage

Pool

Context (prod.)

1

Context (prod.)

Context (prod.)

e |

Data Prdduct

Datasetl
(table dataset)

Dataset2
(image dataset)

Pool 2

Context (prod.)

Data Product

Datasetl
(table dataset)

Dataset2
(mage dataser)

Data Product

Dataset
(table dataset)

Dataset2
(image dataset)

Data Pr&duct

Metadata

Datasetl
(table dataset)

Dataser2
(image dataset)
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The Product Access Layer

Create Storage Save Product
\ Query Storage v/ Delete Product
l /
PAL

Local Store DB Store
http Store HSA store
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The Product Access Layer

Create Storage Save Product
\ Query Storage v/ Delete Product
} ] f
Save in own PAL Access Herschel
laptop Iin Science Archive
Local Store }

|
L

Local Store DB Store

http Store HSA store
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The Product Access Layer

Create Storage Save Product

\ Query Storage v/ Delete Product

l /

PAL

Directory on
your computer I $

Local Store PB Store
Contains pool directories http Store HSA store

Il
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Photometer Plpellne Structure

Raw Telemetry

A 4

Conversion to Products

Point Sounce Data

Calibration 1

\ 4

A\ 4

Level O Product
Raw re-formatted
digital telemetry

A 4

Calibration 2
BG Subtraction

,

AOR Type

Small Map Data

Scan Map Data

\ 4

Conv. to Engineering Units

v

Calibration 2
BG Subtraction

Calibration 2

A4

Level 1 Product
Point Source Fluxes
Flux Diff. Timeline

Level 1 Product Level 1 Product
Flux Diff. Timeline Flux Timeline

4

A 4

\ 4

v

Level 0.5 Product
Physical engineering
units (Volts, Kelvins...)

minimal processing
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PSF fitting

Simple Map Maker

Optimum Map Maker

\ 4

A 4

A\ 4

Level 2 Product Level 2 Product Level 2 Product
PSF corr. fluxes Small Map Large Map
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Level 2 Scan map in Standard Image Viewer

(1] QUERY_RESULT & prod_2.re...].product | = prod_2.re...product x

~ Associated Products | =
rlmage wiewer

= Mamed Products :

- = Pow

@ rlass: herschelia dataset.image. 5implelmage

@ urn:productdemol:herschelia. dataset.image.Simplelmage: 2
@ meta {load)
@ product {load)
+- (5 P

+- (%8 pLyy

[ QUERY_RESULT ‘.5 prod_2.re ] product | & prod_2.re..}product x

rlmage Viewer

I-'.Z.)-efini;'él_ly no source 1 a(\a\qs\s

s
@ JEEIGx T | 3185, 2150 [1-36 130 3708551, sos13as45

HiIEi L -
-esa Ififdec
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Elements of a Level 2 Map (Small & Scan)
PSW map mage Image Dataset

PSW map name walue unit description

Y crvall 174.2478825680984 WCS: First coordinate of reference pixel

hame walue unit dascription crval2 5.850151171535417 WCS: Second coordinate of reference pixel
type PME Praduct Type Identification coeltl -0.001666666666667 WCS: Pixel scale axis 1, unit=Angle
creator naiveScanMapper Generator of this product Z cdelt? 0.001666666666667 WS Pixel scale axis 2, unit=Angle
creationD... [2009-03-06T20:46:4.. Creation date of this product ctypel RA---TAN WCS: Projection type axis 1, default="LINEAR"
description [PSW map Marne of this product CD Ciype2 DEC--T.AM WCS: Projection type axis 2, default="LINEAR"
instrument  |SPIRE Instrurent attached to this procuct — epach 2000.0 WCS: Epoch, unit=Duration
modelMame |[FLICHT Model name attached to this product g_) crotaz 0.0 The Ratation angle
startDate 2009-03-06T20:29:2.. Start date of this product Q crpixl 153.0 WCS: Reference pixel position axis 1, unit=5calar
endDate 2005-03-08T20:29:2.. End date of this product Crpix2 42.0 WCS: Reference pixel position axis 2, unit=5calar
wavelength |250.0 um The reference wawelength at which the image is t... QJ .
anrLabel Calibration_sov2_adé.. — - A ata
agt Photameter QJ rarrayData: Doublezd
author SPG
cusMode SpirePhotolargescan DoubleZd:data[>09][0:37&]
dec 0.0 " Actual Declination of painting
ST O s Seauered Declnston of pl__ T NI NN N N
insiMode  IPOFS 1234...[NaM Mat 17.44484.. |28.27814. .39.09887.. [16. 54|
filaMame nknawn Narne of exported file 2410...[21.20007.. |NaN [REI 17.44393.29.07477...|16.4
missionCo . S0VTZ © 6300..[21.30501.. (12 57653...[NaN 17.46394.. [33.69367...[27.9
naifld Unknawn 50 MAF identifiar B341...[23.75509... |21 28867.../12.55207...[NaN 17.46631...|39.
abjert CRL 2688 2867735 2130669 (12 56764 |MaN 17 47265 |39
ohserver  |pvspire 2B8.65869. . 21.22441.[16.92562...12. 56419, [NaN 17.4
ohsid 3221226247 ““l Mak 2B 67733 |21.29562. |12 57598, |MaM 17.;
ohsMode  |Mode: large i Makl 28.65326...|121.30243...|14.75816.. 2 1. 0858523,
odMumber |60 o** 0443, |MNaN 2866452, |28.65270...|21.259220...]12.58228...|25.3
pointingM... |Cross_scan K E? Da-[ as EtS 0747...|Nah Mah 28.64022...[21.30398...|12.55726...21. 1
posAngle 0.0 es® Position Angle of pof 2627, |MNak Man 2B.66561.. |2B.68114.../21.29962. |12,
proposal  |Calioration_pwspire Js* E ”Tla. g 2376...121.91649.. |NaN MaM 28.66140...21.31534...|12.
ra 0.0 K B Actual Right Ascens g 54732192537, |NaN [REI 2865481 24.99753..21.9
raDesys FKS o E 2488...[17.46993..|21.94300...|Mak [REL] 28.674859. 215
relnctape. g.p‘" : Kedluested Fught 2 error 1523495, |21.92922.. |NaN Mat 2B.B5657...[23.7
telescops, o $RErsChEl Marne of telescope 1523315 [19 68313 |21.93531 |15 83809 |15 84114 _[22 3
iiF,ai'“"SW false Flag indicating that @ exposure Nal 15.23458..|21.93547...MaN MNal 28,
_ =1 : Mak 15.24148...|21.89950...|21.96040... Nan Mar
5 Datacets = History Na Na 15.23131..21.90479... NaN NaN

© image q q MNah Mah 15.242532..|20.84786... | 18.68050...|18.

® ermgr L HISTDI’"‘:.-'SE Fipat Mak 18.66794. |18.09788. |16 60567 |21.92135.._|Mah|

@ exposure g Mal REW RER 15.24742.../21.92484... |MNaN
--BHigur\/ @ Histor,/Tasks NaN Mal Mal 15.23552...16.91514... 2 1.9

@ Histonscript . Mak Mak Mak [RETR] 18.25347...21.

£e HistorTasks i HISIDW‘PEFEMEIEFS Hah 21.26887...[21.27339...[21.28691...[59.12980...[60.5 |

L KN | Iv]
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Level 2 Point Source Photometry

U = prod_O.re..l.product X ‘- prod_0.re., Dataset’]

irs

J2000

e = e
Coardinate reference frame for the

raDesys
raklominal 0.0 Feguested Right Ascension of poainti Mone
telescope Herschel Space Ohser... MName of telescope
subsystem PHOTOMETER. Instrument subsystem Tahble Data
denodDropp... |0 Mumber of pi}{.el,fjiggle position whe TahleDataset
WCS TR EQUATORLAL Tywie of Coordinate System
wrsFeference |ICRS Feference of Coordinate System :
bbid =) Builcing Block Identifier hdex | arraydame lon errLon lat errLat sig
SOUrce FHOTF TM source packet name 0 PS 0.0 0.0 0.0 0.0 0.007]
Bias fregquency 1 P b 0 0.0 0.0 0.0 0.0 -0.00

rasterld 0 Raster id 2 |PLw 0.0 0.0 0.0 0.0 0.023
OpticalCross. .. [true
denodGlitch... |0 NMoatadAatAa
denoddlitch.. [0.0 viciauata /
nFitsPSr 75 A
aFtsPMW |73 e I
nFitsP LU 32 rd
L DIffP s 145 49887523784287 prd H H
luxDiffPrmw (252, 1295 7606811256 e 7 point jiggle I
FILHDfTF hiy 40.70E6E412354874 / .
It DiffPswPrw [Na rd (pOInt SOUfCG)
:U?E?'f?PPSWPleW Ea: ,/ : signal Error
atDiffPsweP e [Nal S \
lanDiffPswP e [MNak I 0.001182...|0.0
[t DiffPrmeP i [MaM -0.00250. 0.0
lonDiffP P v [Nah )y N022297. 0.0

Data Sets
= Datasets .

Rt uiDataser Flux differences
= = History =Y

@ Histonyscript Sln |e Ste
S Mo Datasets gle step for each band
@ Histon/Parameters -~ from PSF flt
1 _IIE
- HiFi-jc »)
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Contents

Meta Data

Table Dataset
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e Script to print Level 0.5 building blocks

o Script to demonstrate reducing disk space usage

— Script reduces scan map and saves Level 1 in Level 1 only pool and saves maps
only as FITS files

 Download from SPIRE_PHOT/SCRIPTS
— SPIRE_PrintLevel05Blocks.py
— SPIRE_ScanMapReductionL1poolVariant.py

* Video showing HIPE archive access

* Video showing importing and exporting HIPE data

— Importing HSA export directory structure into HIPE and looking at a SPIRE scan
map

— Exporting data to an export directory structure

 Download from “SDP_DP_WS Dec2009/VIDEOS/”

— HipelmportExport.mov
— HSAquery03.mov
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